7 PATENT ABSTRACTS OF JAPAN 

4 (ll)Publication number : 07-174974 

(43)Date of publication of application : 14.07.1995 



(SDlntCL 602B 19/00 

G02F 1/1335 
603B 21/14 




(21) Applicatlon number : 05-322716 (71)Applicant : SEIKO EPSON CORP 

(22) Date of filing: 21.12.1993 (72)Inventor : NAKAYAMA TADAAKI 

(54) ILLUMINATOR AND PROJECTION TYPE DISPLAY DEVICE 
(57)Abstract: 

PURPOSE: To obtain an illuminator in which the loss of light 
quantity is small and whose secondary light source is small in size 
by arranging an aspherical lens on the luminous flux incident side 
of an integrator. 

CONSTITUTION: The illuminator is constituted by including a light 
source lamp 101. a reflector 102. and a uniform illuminating optical -^^^^.^0%''^'^ 
element consisting of two lens plates 1 03 and 1 04 where plural 
spherical lenses are planarly arranged. In such constitution, the ^^^ ^^ ^y^ 
aspherical lens 201 is arranged between the reflector 102 and the ^^^^^^^ 
uniform illuminating optical elemerit The lamp 1 01 is a light source ' 
proximate to a point light source such as a halogen lamp, etc.. and 
the luminous flux radiated therefrom is unidirectionally reflected 
by the reflector 102. As to the shape of the reflector 102, the 
inclination of each part on its cross section is consecutively 
decided by calculation, so that it can not be expressed by an easy 
numerical expression like a parabola and an ellipse but expressed 

approximately in a high-order function. The reflected luminous flux is made incident on the lens 201 next 
and the main light beam of the luminous flux made incident on the respective parts of the lens 201 is 
angulariy changed in a direction parallel with an optical axis 203. 
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t?t-f. 3fifl5l6<3Jc:fiiS?5:©Kic-e*-e:5o SW^nfc3t 
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^l0 2©liilli!^r^1tt^^l^iv^ oti9. d.^A»&ii 
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TV^5©■T?, -i'i/7^^u-^'RBM»©^2©w>'X«± 
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X« 1 0 4 ©8E9iJfc-&i?-&-C. « 1 © uyX«©#«?^ 
vyX?:ia?i]t5^i^5!i5fef), ^^Jl^uyXtt, ±T© 
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T'li. uyXi^ 5 0 1, 5 0 3 t U>'X« 5 0 2. 5 0 

iiigi-?.3t«»i. 3t*l!i»-SE*ffirtt-*5i'^-CiI^i-5 2 

t^-ftvA^wu-vX^cDM^Sr. {ftwi/vXtgcDm^tA 

hit^mM,\z^^'Q^it\^^om.'^i!>^h^o 1215 
(B) tt, 4tfcroui^X«!Sr2*fc':Jo— ft:^kLT«J5feL 
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[0 0 2 41 06 (B) fi. 
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■5. rco#^^ffiuvX6 0 4li, 7 U'^yWL'VX-Cljlfife 

W->'X5rJf?^Lfc2tfi:(OWVX:E6 0 5. 6 0 6 

•C, •iyS:i5i#;!)Sflfi-a-i:>$tfCV^5. mitflOOffl*) ^^-X 

6 0 7fir r-Cfi7u^/V'Ui^X-cfll^$ixTV'>5o w 
J; 5 tc-f >'7^ ^ u-^ ^v^slfeifejc: J; uv-Xtg 

<. uvX^Eo^BdS^FffltCJiSfc*:). =&^^S^SrlA 
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X«.l03. 1 0 4lcJ;5'i'>'x^u— ^T-«l^$ix5 
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li. -?:ix-t'n¥^f'fbVi<'X7 0 3 a. 7 03b<0E^|c: 
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fe^ (G) li. 3tfc«l^i^Xi: 2tJC(0S#t^-C«^$lx 
SJtea^ta: 7 0 4 SrS^^. JSS^^^/1'7 0 5 c »CA 
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D ^ >y ^ 5 7 - 8 0 6 li. i&fe*SrSii S-ftS t>©# 
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* NOTICES * 

Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lighting system characterized by arranging an aspheric lens between said reflector and 
said homogeneity illumination-light study component in the lighting system constituted including a light 
source lamp, the reflector which reflects the radiation flux of light from said light source lamp in an one 
direction, and a homogeneity illumination-light study component with two lens plates which have 
arranged two or more spherical lenses superficially. 

[Claim 2] The lighting system according to claim 1 characterized by consisting of the 2nd lens plate with 
which said homogeneity illumination-light study component has arranged superficially without a 
clearance the rectangle lens and the rectangle lens of the same number which are contained in the 1st 
lens plate which has arranged two or more rectangle lenses superficially without a clearance, and said 
1st lens plate. 

[Claim 3] The lighting system according to claim 1 characterized by consisting of the 2nd lens plate with 
which said homogeneity illumination-light study component has arranged superficially without a 
clearance the rectangle lens contained in the 1st lens plate which has an-anged two or more rectangle 
lenses superficially without a clearance, and said 1st lens plate, and the lens of six square shapes of the 
same number. 

[Claim 4] The lighting system according to claim 1 characterized by consisting of the 2nd lens plate with 
which said homogeneity illumination-light study component has arranged superficially without a 
clearance the rectangle lens contained in the 1st lens plate which has an-anged two or more rectangle 
lenses superficially without a clearance, and said 1st lens plate, and the lens of the rhombus of the same 
number. 

[Claim 5] The lighting system characterized by arranging an aspheric lens between said reflector and 
said homogeneity illumination-light study component in the lighting system constituted including a light 
source lamp, the reflector which reflects the radiation flux of light from said light source lamp in an one 
direction, and a homogeneity illumination-light study component with four lens plates which carried out 
plane configuration of two or more cylindrical lenses. 

[Claim 6] The lighting system according to claim 5 characterized by having unified every two of four lens 
plates which constitute said homogeneity illumination-light study component, and considering as two 
lens plates. 

[Claim 7] The lighting system according to claim 5 or 6 characterized by constituting each lens plate 
contained in said homogeneity illumination-light study component fi-om a cylindrical lens of a refractive- 
index distribution pattern. 

[Claim 8] In the projection mold display constituted including a lighting system, the modulation means in 
which the flux of light from said lighting system is modulated, and image infonnation is included, and the 
projection optical system which indicates the modulated flux of light by projection on a screen The 
reflector by which said lighting system reflects the radiation flux of light from a light source lamp and 
said light source lamp in an one direction, It is constituted including a homogeneity illumination-light 
study component with two lens plates which have arranged two or more spherical lenses superficially. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION ^ 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the projection mold display which carr.es out the 
enlarged display of the image of the lighting system which carries out homogeneity lighting to a rectangle 
configuration, a liquid crystal panel, etc. on a screen. 

[0002] . . ... • 

[Description of the Prior Art] As an approach of illuminating the target field to homogeneity, there is an 
approach using the homogeneity illumination-light study component which consists of two lens plates, 
and generally it is called the integrator illumination system. The example of a configuration is shown in 
drawing 1 (A). The synchrotron orijital radiation fi-om the light source lamp 101 is reflected by the ^ 
reflector 102, and the flux of light which carried out outgoing radiation almost in parallel passes two lens 
plates 103.104 with which two or more spherical lenses have been arranged in the shape of a matnx, 
passes an attachment lens 105 further, and illuminates the candidate 106 for lighting to homogeneity. 
Here the 1st lens plate 103 consists of lenses of two or more rectangle configurations, and each 
recteingle lens forms the image of the light source in the core of a rectangle lens of corresponding m the 
2nd lens plate 104. And superposition image formation of the image of each rectangle lens of the 1st 
lens plate 1 03 is carried out by wori^ of the 2nd lens plate 1 04 and an attachment lens 105 to the top 
for [ 106 ] lighting. Therefore, the candidate 106 for lighting is illuminated in a rectangle configuration 
[ **** / the rectangle lens of the 1st lens plate 103 ]. In addition, the same thing is used and the focal 
distance of each rectangle lens of the 1st lens plate 103 and the 2nd lens plate 104 is equal to the 
distance between both here. Moreover, the focal distance of an attachment lens 105 is equal to the 
distance of the between an attachment lens 105 and for [ 106 ] lighting. 

[0003] The integrator illumination system is used for the illumination system of an exposure machine or 
a projection mold display fi-om the former, and. especially recently, is used for the illumination system of 
the liquid crystal projector which indicates the image of a liquid crystal panel by projection. The 
concrete approach in a liquid crystal projector is stated to JP.3-1 1 1 806.A in detail. 
[0004] After the flux of light in which a spherical-surface configuration, paraboloid of revolution and an 
ellipsoid of revolution, and hyperboloid of revolution were used for. and the reflector used for the 
conventional integrator illumination system was reflected let direct or a spherical lens pass, incidence of 
it was carried out to the 1 st lens plate. 

[0005] ^ ^ , 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned approach, the angular 
distribution of the flux of light which carries out incidence to the 1st lens plate differed for every lens, 
and generally, since dispersion in an include angle was as large as the core of incoming beams, there 
was a trouble of producing quantity of light loss in the core of the 2nd lens plate. That is. as shown in 
drawing 1 (B). that by which the light source image made on the 2nd lens plate 104 is made in near the 
core of a lens plate became large, and since the circumference part had not been settled in a rectangle 
lens the light source image 107 of a core had become loss of the quantity of light Moreover, since the 
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need between. +Kniihlp and is made into the purpose is 

[0006] Then, the plac. *h *is ■'^-^2:t:Zlt^^m1^->^^ ^ IW. ,u.ntit, »f 
offering a lighting system w,th the small ,ze of * ec^-V ^.^ 

:::::r;rnr:=^^^^^^ 

high pr<»«*ion mold display of effioiency for light utilizat,o,v 

. , ■ .K P,^l.r,l The lighting system of this invention Is charartwized by arranging an 

[Means for Solvmg the Problem] The lighting sysie i,|„-i^onHight study component in the 

spheric lens between said refle^or f r^'J^'^^'X^^^ .fleets the radia^on flux of 
lighting system constituted including a light souree '""J T, illuminationHight study 

light f^m said «ght source lamp In an one dir.ct«n a d a ^^n'^^ ^icially. 
component with .»o lens plates «hich ^ " 

, 100081 Morecer. said ^r^^^ ^X^^ cZ- *e rectan^e lens and the 

more 4otan^. lenses supeificially «thou. a ''"^^^l^^^^ .C'^.Hzed by consis«ng of 
[0009] Moreover, said homogeneity illuminahcn- light ^ "TZ^'^^^ lens contained in 
^ 2nd lens plat, «hich has arranged supers* ^^^Z^ 1^ ' 

the 1 St lens plate which has arranged two or more rectangle lense h 

"nd ^Id IstL pla«. and the lens of s,u.re „ consisUng of 

[00.01 Moreover, said •-"•'"'^^JHS'" a la^re the reotan,. len, conUi^d in 

rerst^rr::--^'3^ror:rec.n..l.ns.ssuper«.a^-tho.a.e..^^^ 

Z said ,stL Plate, and the lens of the ^, ^ reflector »hich 

[00.1] Moreover, in the lighting system con^d including a ligM P 

^.cts the radiation flux of light from said light '2°^:! 3 or^lane configu,^^ of two cr 

r'^j'^^srstrcT^r^^^^^^^ 

homogeneity '^"^'^'f^J^^T^^ constitute said homogenehy illumination-light 
[00.21 Mo^verevery^ of fcurlenMaUsw^^ 

study component are unified, and rt is <=t»racter y ,^ ^ homogeneity 

[00131 Moreover, it is characterized by "^^ff^^^ Lactlve-index distribution pattern. 
illuminationHight study component from a f^':^^^^ means in which the projection 
[0014] in the projection mold display <^^"^/Z^^^^ system and said lighting system, 
mold display of this invention '-^J^ """^^^^ZZZ^ indicates the modulated flux 
and image infermaUon is include .a.d J ' l,l^„, 3,^,^ ^ ^ „d«on flux 

of light by projection on a screen ^ '1 °Le lamp in an one direction. It Is constituted including 
of light from a light source lamp and said light 'a"^ j t„„ or more 

a homogene^y illumination-light study "7™;^*;^ ^.^^^^^^ study 
spherical lenses superficially. Bot»«" aaid ™fle^ i'^aXd near said modulation means, and it is 

=::eVb::r:n"^^^^ 

::r;°«ng system to the entrance ^^^f^^^Z^ a lighting system, the 

[00.51 Moreover. ^ seU to the ''J^^^^^^^ i. modulated, and image infonnation 

^t:i;::rprr:Lt^^rrin!^^^^^ 
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on a screen. The reflector by which said lighting system reflects the radiation flux of light from a light 
source lamp and said light source lamp in an one direction. It is constituted including a homogeneity 
illumination-light study component with four lens plates which carried out plane configuration of two or 
more cylindrical lenses. Between said reflector and said homogeneity illumination-light study component 
It comes to allot an aspheric lens, a lens is arranged near said modulation means, and it is charactenzed 
by carrying out image formation of the image of the flux of light outgoing radiation side in said lighting 
system to the entrance pupil of said projection optical system. 

[0016] . , A4. 

[Example] Hereafter, the lighting system and projection mold display by this invention are explained to a 

detail based on a drawing. . • o tu 

[001 7] The fundamental configuration of the lighting system of this invention is shown in drawing 2 . The 
flux of light which the light source lamp 101 is the light source near points, such as a halogen lamp, a 
metal halide lamp, and a xenon lamp, and is emitted is reflected in an one direction by the reflector 102. 
Since the inclination of each part in the cross section is continuously decided by count, like a parabola 
or an ellipse, with an easy formula, the configuration of a reflector 102 cannot be expressed but can be 
expressed with a ftinction high order in approximation. Deflection of the chief ray of the flux of light 
which carried out incidence of the reflected flux of light to the aspheric lens 201 next and earned out 
incidence to each part of an aspheric lens 201 is earned out in the direction parallel to an optical axis 
203 The configuration after an aspheric lens 201 is explained briefly [ below ]. although it is almost the 
same as the usual integrator illumination system. The 1st lens plate 103 puts two or more rectangle 
lenses in order closely, and is constituted, and the configuration of each rectangle lens serves as a 
rectangle configuration for [ 106 ] lighting, and an analog. The flux of light which carries out incidence to 
the 1st lens plate 103 is divided for every rectangle lens, each rectangle lens condenses each incoming 
beams to one on the 2nd lens plate 104. and two or more light source images are formed on the 2nd 
lens plate 104 as a result The 2nd lens plate 104 is the structure which has arranged two or more 
lenses closely, and its core of each lens corresponds with the core of the light source image formed on 
the 2nd lens plate 104. Each lens contained in the 2nd lens plate 104 has power which carnes out image 
formation of the image of the rectangle lens contained in the 1st corresponding lens plate 103 to infinrte 
distance. The attachment lens 105 has the focal distance equal to the distance to the candidate 106 for 
lighting, and it canies out Image formation of the rectangle image which should be made into infinite 
distance so that it may lap exactly with the top for [ which has been arranged at a limited distance / 
106 ] lighting. Therefore, since superposition image formation of each flux of light divided into two or 
more rectangle configurations with the 1 st lens plate 1 03 is carried out to the top for [ 1 06 ] lighting, 
the uneven flux of light of a basis is changed into the flux of light efficient and uniform at a rectangle. 
The field lens 202 is for adjusting the include angle of the chief ray of the flux of light which carnes out 
incidence for [ 106 ] lighting, and if the focal distance is made equal to the distance to an attachment 
lens 105. it will become almost parallel [ the chief ray of the flux of light which carries out incidence to 
the candidate 106 for lighting ] to an optical axis 203. 

[0018] This invention explains the most important configuration of a reflector 102. and the configuration 
of an aspheric lens 201 in detail using drawing 3 (A). The Include-angle range of the flux of light used by 
the integrator illumination system explained previously is decided by the configuration of an illumination 
system and the utilization factor within a fixed include angle becomes 100%. Then, the include angle is 
considered as whenever [ theta ]. and a reflector 102 and an aspheric lens 201 are designed so that the 
flux of light which passed the aspheric lens 201 may serve as an include angle of less than whenever 
[ theta ] to an optical axis 203 altogether. First the incoming beams to each point on an aspheric lens 
201 design a reflector 102 so that it may be restored to less than whenever [ **theta ] focusing on the 
chief ray Since the core of an aspheric lens 201 serves as a flat surface perpendicular to an optical axis 
203 let the flux of light which carries out incidence to a core be the range of whenever [ **theta ] to an 
optical axis 203. Therefore, the straight line drawn at an angle of whenever [ theta ] and the curve of 



the c1 point inside which is an intersection with a reflector 102 first turn .nto an ell.pt,c curve which 
uses as a focus two points of the b points and the central point of an asphenc jOI «h'ch^^^^^^ 
end of the light source 301 from the core of an aspheric lens. Next, the beam of l.ght wh.ch eft a points 
which are the ends by the side of the reflector 102 of the light source 301 is reflected by c1 po.n . and 
the point of hitting an aspheric lens 201 is made into d points. From these d pomts. since the l.^t 
source 301 is outside visible as a reflected image from 102 reflector [c1 ]. this reflected image should ^ 
just determine that the curve of a reflector 102 will be visible within the limits of whenever [ d points to 
/ 2theta ]. That is. what is necessary is to draw the straight line which has the include an^e of 
whenever [ segment cid and 2theta ] from d points, and just to design so that the beam of light w.t 
which the inclination of the reflector 102 in the intersection c2 of the ^^-^^'^-f ;°"^'"7^^^^^^^^ 
points may be reflected by c2 point from this straight line and c1 point and it may tend toward d p.nts^ 
fn practice what is necessary is to design the curve from c1 to c2 with a part of circle, to be smooth at 
c1 point and just to determine the circle of curvature which serves as the aforementioned inclination by 
c2 point by trial and error. An outside configuration is determined by the repeat of the same approach 
as le above from c2 point, ahd it becomes the reflector of the configuration which compounded a part 
of two or more circles as a result. What is necessary is to approximate the configuration of a reflector 
1 02 with a high order function [ **** ] finally, and just to confirm effectiveness in simulation 
[0019] Thus, the reflected light bundle from the determined reflector 102 has the ^'l-' 
range of the flux of light which carries out Incidence to each point on an asphenc lens 01, an it has 
become whenever [ 2theta ]. However, according to the curved surface of an aspheric lens 201 since 
the direction of the chief ray of each flux of light is not fixed, deflection is carried out so that it may 
become parallel to an optical axis 203. In the curved-surface configuration of an asphenc lens 201. as is 
usually shown in drawing 3 (A), a core has forward power and a periphery serves as « c>o"figuratK,n 
which has negative power. Moreover, this aspheric lens 201 may be a confip.rat.on which cames out 
deflection of the chief r^y of the flux of light of each part in the direction which crosses at one on an 

[0020] The Magnitude of the light source image 302 of a core and the light source image 303 of a 
periphery is almost the same, and the light source image by which angular distribution is made on the 
2nd [ of an integrator illumination system ] lens plate since the flux of light which passed such a 
reflector and the system by the configuration of an aspheric lens serves as homogeneity serves as 
ptimal size which is moreover exactly restored to the inscribed circle of a rectangle ^^^^^^^^ 
drawing 3 (B). Therefore, since there is no quantity of light loss in a core like before and the^^ght source 
fS^periphery becomes large rather than before, the use effectiveness of the flux of light increases 

bv leaps and bounds. , i l ^ 

[0021] The 2nd lens plate 104 in drawing 2 may consist of lenses of six square shapes or a rhombus, as 
shown in drawing 4 (A) and drawing 4 (B). According to the array of the 2nd lens plate 104. it is 
nelsaryl^I^ige each rl^lens of the 1st lens plate in these cases, and each rectangle lens is 
arranged with the configuration which shifted to right and left by the half to the location of an up-and- 
down rectangle lens. When each lens of the 2nd lens plate 104 becomes six square shapes like ^aw^ 
(A) there is a merit that the magnitude of **** which becomes near circularly rather than a rectangle, 
and an inscribed circle can enlarge increase and the light source image with which it is made on each 
"ns men the aspect ratio of the rectangle lens of the 1st lens plate is 1:3.5. the configuration of each 
lens of the 2nd lens plate 104 becomes forward six square shapes, and it is most surtable Moreover, 
also when a Hishi type lens as shown in drawing 4 (B) is used, it becomes large and 
increases from the case where the magnitude of an inscribed circle is a 1'^., 
the aspect ratio of the rectangle lens of the 1st lens plate is 1:2. the rhombus of the 2nd lens plate 104 

becomes a square and is the optimal. • , c ca'i 

[0022] The example of a configuration of the lighting system of this invention is shown in d»5 (A). 
Although the fundamental configuration is the same as that of the case of drBwiD^i . the integrators 
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which consist of the 1st lens plate 103 and the 2nd lens plate 104 in drawing 2 are four lens plates 
constituted by two or more cylindrical lenses here. The direction of a cylindrical lens can divide four lens 
plates 501 502 503.504 into the two same groups, and the direction of the cylindrical lens of each group 
serves as relation which intersects perpendicularly mutually. In this example, they are two groups, the 
lens plate 501.503 and the lens plate 502.504. Therefore, two components which intersect 
perpendicularly in the field where the flux of light which passes four lens plates is perpendicular to an 
optical axis are condensed independently, respectively. Compared with the case where the usual 
spherical lens is used, this configuration can build the size of each lens small, therefore has the 
advantage that optical-axis lay length of an integrator can be shortened. Moreover, there is an 
advantage that the aspect ratio of the part illuminated by the rectangle can be changed easily, by 
replacing **** of one of lens plates with **** of other lens plates. Drawing 5 (B) unifies and constitutes 
four lens plates [ two ] at a time. The lens plate 505 and the lens plate 506 are ****** as an integrator 
to the flux of light component which intersects perpendicularly, respectively. Moreover, 'ft^e direction 
of the cylindrical lens currently formed in both sides of the lens plate 505 or the lens plate 506 is bu.lt 
so that It may intersect perpendiculariy mutually, the lens plate 505 and the lens plate 506 can be bu.lt 

In the same configuration. . , . * 

[0023] The same lens plate of wori. as the lens plate in drawing 5 (B) can consist of lenses of a ^ 
refi-active-index distribution pattern. Drawing 6 (A) is drawing showing how to produce by the^.on 
exchange method as an example. The mask 602 by metal coating is formed In both sides at the glass 
substrate 601 containing low refractive-index ion. and it Is immersed into the solution salt conta.n.ng the 
ion which gives a high refractive Index. The field 603 which the ion exchange is performed from open.ng 
of a mask 602. and has refractive-index distribution in a glass substrate 601 is formed. If opening of a 
mask 602 is made into a rectangle configuration, the rectangle lens which can-ies out the same work as 
a spherical lens will be formed. Moreover, if opening of a mask 602 Is formed in the shape of a stnpe. the 
lens plate which carries out the same wori^ as a cylindrical lens will be formed. 

[0024] Drawing 6 (B) Is an example which constitutes an integrator illumination system using the lens 
plate of the refractive-index distribution pattern formed by the ion-exchange method. It is reflected like 
the case of drawing 2 by the reflector 1 02 designed the optimal, and incidence of the flux of light 
emitted from the light source lamp 101 is carried out to an aspheric lens 604. This aspheric lens 604 can 
consist of Fresnel lenses. Both are ******(ed) again with the configuration with two lens plates same 
[ the integrator which consists of two lens plates 605.606 in which the stripe-like gradient index lens 
was formed to both sides ]. The attachment lens 607 by the side of outgoing radiation consists of 
Fresnel lenses here. Thus, if an integrator is constituted from a lens plate by the ion-exchange method, 
since it will not come out of an integrator to a thin shape as much as possible and the fi-ont face of a 
lens plate will become flat, lamination ****** can do each optical element Therefore, alignment is easy 
and can make min quantity of light loss by surface reflection. 

[0025] Next, the projection mold display by this invention is explained to a detail based on a drawing. 
The example of a configuration of the projection mold display of this invention is shown in drawing 7 (A). 
The flux of light which carried out outgoing radiation from the light source lamp 101 and the light 
equipment which consists of reflectors 102 passes the homogeneity illumination-light study component 
701 which consists of integrators with the aspheric lens 201 and two lens plates 103.104 which were 
explained previously, and It carries out incidence to the color separation optical system 702 which 
consists of a bluish green reflective dichroic mirror, a blue reflective dichroic mirror, and a reflecting 
mirror The white light (W) of the light source passes color separation optical-system 702 **. and is 
divided into the three primary colors of RGB. All the optical-path-distance with the location where each 
colored light carries out outgoing radiation of the color separation optical system 702 to the 
homogeneity illumination-light study component 701 is equal. Next, incidence of each colored light is 
carried out to the paralleHzed lenses 703a. 703b. and 703c. respectively, and the emission flux of light 
from the homogeneity illumination-light study component 701 is made parallel. Among the flux of lights 



™de parallel, inCanc. of rad ,i*t (R) and *a ..a ^ow (B) « ' 
705a and 705Id placad immadiataly aftar tha pa.all.hzad lansaa 703a and 

'n^ltad and tha l.a^ W^<^ 'T^'^ZTmlil^^^^^ T^^^^^ ' 
passing th^uirt. th. opUcal Mans o comm«caton 704«*, ch 

and a rrilacting mirror of two shaaU, incdanca o ti,e ^'^."^J^^^ Md panels 705a. 

ro:r;oti^::rtrrsi::rJ^^^^^^^^ 

rrrs:::s;cHroicn,i^70eoo„.ins*adia^o.^^^^^^^^ 
projection indication of the compounded optical .mage .s g.ven on a scr^^^ 

an integrator is 45 degrees, and separates into the red light W wn p 

carries out incidence, the blue ^ow (B) to ^^-t, -^^^^^^^^^^^ ^ f^^ ^ cUl pane. 705c 

reflecting mirror 713.714.715. and a tr.nsm.tted * ^^^^^^^^^^ 2or 710. then, is 

through paralleHzed lens 703c. On the other hand, .t -s 'f^'f^^^ '^^^ ^ ,,fl,^„g ,i,,or 
reflected withthedich.^^^^^^^^^^ 

713. and .nc.dence of the f ^"^^"^^^^^ ,,fl,,ted with a reflecting mirror 710. and the 

modulated by liquid crystal panel 705b. Moreover, 't 'J "er^e reflecting 

crass dich,<»c mir-xr 706, and it is compounded on the '"^ ™ 7O8 D^wintl is drawing 

^t.,pr.,c«onl.s707 a„^^^^^^^ 

show ng another example of a configuration OT VIC H' J xi^^+^^ in9 hv which the 

system is an integrator.^^^^^^^^^ 
optimum design was carr.ed out, and an ^fP^'^"":^?";^^^^^ ,^ divided into the yellow light (G. 

light (W) which carries out outgo.ng rad.at.on ^^^roTsOl of red-green reflection. After 

R) to reflect and the blue .ow (B) to ^^:J::^^Z Z^lt^o^ to paralleHzed 
being reflected with a reflectng -'--^^^ f ^ "e)d^ ence of th ^^^^^ J ^ 

lens 703a, it serves as the almost parallel flux of ' ^^^^^^ J^^^^^^^^^^^ the red light to 
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[Effect of the Invention] The flux of light which passes an integrator and cames out lnc.dence to the 
illuminated section can be made to increase conventionally by designing the curved-surface 
configuration of the reflector which reflects the synchrotron orbital radiation from the light source m the 
lighting system using an integrator according to this invention the optimal, as stated above, and 
arranging an aspheric lens to the flux of light incidence side of an integrator further. Moreover, since 
each light source image made into the outgoing radiation section of an integrator can be made into the 
uniform and optimal size, light source size of the appearance seen from the illuminated section can be 

KlOZs/Moreover. since the effectiveness of an illumination system is high, the projection mold display of 
this invention using this illumination system can realize bright high-defmrtion image quality Moreover 
since apparent light source size becomes smaller than before, the aperture of a projection lens can be 
built small and a design becomes easy. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fPrawing 1] (A) is drawing showing the configuration of the conventional lighting system. (B) is drawing 
showing the light source configuration of the appearance in the conventional lighting system. 
[Drawing 2] Drawing showing the fundamental configuration of the lighting system of this invention. 
[Drawing 3] (A) is drawing showing the design approach of a reflector and an aspheric lens used for the 
lighting system of this invention. (B) is drawing showing the light source configuration of the appearance 
in the lighting system of this invention. 

[Drawing 4] (A) is drawing showing the example of a configuration of the lens plate used for the lighting 
system of this invention. (B) is drawing showing other examples of a configuration of the lens plate used 
for the lighting system of this invention. 

[Drawing 5] (A) is drawing showing the example of a configuration of the lighting system of this invention. 
(B) is drawing showing the example of a configuration of the integrator used for the lighting system of 
this invention. 

[Drawing 6] (A) is drawing showing the production approach of the lens plate used for the lighting 
system of this invention. (B) is drawing showing the example of a configuration of the lighting system of 
this invention. 

[Drawing 7] (A) is drawing showing other examples of a configuration of the projection mold display of 
this invention. (B) is drawing showing other examples of a configuration of the projection mold display of 
this invention. 

[Drawing 8] Drawing showing other examples of a configuration of the projection mold display of this 
invention. 

[Description of Notations] 

101 Light Source Lamp 

102 Reflector 
103,104 Lens plate 

106 Candidate for Lighting 

201 Aspheric Lens 

202 Field Lens 

601 Glass Substrate 

602 Mask 

603 Refractive-Index Distribution Field 

705 Liquid Crystal Panel 

706 Cross Dichroic Mirror 

707 Projection Lens 

708 Screen 



[Translation done.] 
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